INTRODUCTION

Hereditary hemorrhagic telangiectasia (HHT), also known as
Osler-Weber-Rendu disease, is a rare autosomal dominant he- We present a patient with HHT involving the liver who developed ST elevation myocardial infarction (STEMI) and subsequently died from aggressive coronary thrombosis.
CASE REPORT
A 71-year-old woman visited the hospital for evaluation of suspicious intrahepatic vascular dilatations found during abdominal ultrasonography for a medical checkup. She had no specific symptoms and her medical history was non-contributory.
Laboratory tests showed low hemoglobin (6.5 g/dL), but normal platelet count and prothrombin and activated partial thromboplastin times. Additional laboratory tests for anemia showed decreased serum iron (10 μg/dL) and low total iron binding capacity (234 μg/dL), but normal ferritin (74.85 ng/mL). Liver computed tomography (CT) revealed prominent tortuous dilatations of the hepatic arteries and portal vein, suggestive of liver involvement of HHT (Fig. 1 ).
There were no telangiectases on her skin or oral mucosa. She had had frequent epistaxis since childhood. Her father, brother, two sisters, daughter, and nephew also had frequent epistaxis.
Her brother had spontaneous brain hemorrhage at the age of 67 years. We recommended that she and her family undergo genetic testing for HHT mutations. However, only the patient could afford the tests financially. We tested ENG and ACVRL1 and identified an ACVRL1 mutation ( The coronary angiography showed total occlusion of the proximal to middle right coronary artery with large thrombi. We performed balloon angioplasty and thrombi aspiration, but thrombi remained in the totally occluded distal right coronary artery (Fig. 3) . Since reperfusion failed, we decided to administer IV abciximab and perform a second percutaneous coronary intervention. Although her vital signs stabilized and the chest pain resolved, the ECG still showed ST segment elevation and the cardiac enzymes were markedly elevated after the first coronary angiography. About 7 hours later, the second coronary angiography was performed and thrombi were seen in the distal right coronary artery. We repeated the thrombus aspiration, but cardiac arrest occurred during the procedure. The coronary angiography showed another thrombotic occlusion in the proximal left anterior descending artery (Fig. 4) . Despite additional thrombus aspiration, the residual thrombi remained and the cardiogenic shock continued. We decided to stop the procedure, and start extracorporeal membrane oxygenation and continuous renal replacement therapy due to hypotension, bradycardia, and metabolic acidosis. We treated her intensively, but she died 5 hours after the coronary angiography.
DISCUSSION
Hereditary hemorrhagic telangiectasia is caused by mutations in three major genes: ENG, protein product endoglin (HHT type 1, HHT1); ACVRL1, protein product activin receptor-like kinase 1 (HHT type 2, HHT2); and MADH4, protein product Smad4 (juvenile polyposis-HHT overlap syndrome).
Over 80% of the patients with HHT will have mutations in either the ENG or ACVRL1 genes [3] . ACVRL1 mutations, which are associated with HHT2, are reported to have higher incidence of hepatic vascular abnormalities, while HHT1 has higher incidence of pulmonary vascular abnormalities [4] .
Garcia-Tsao et al. [5] categorized complications of hepatic involvement of HHT into three main forms: high-output heart failure; portal hypertension; and biliary disease. There are no demonstrated associations between hepatic abscesses and HHT, but invisible biliary abnormalities might have contributed to the development of hepatic abscesses in this case.
Patients with HHT may be in an inherent prothrombotic state.
A recent study found significantly elevated von Willebrand factor (vWF) and factor VIII (FVIII) levels in adults with HHT, -김슬기 외 3인. 유전성 출혈모세혈관확장증과 급성 심근경색 --185 -and the degree of FVIII elevation correlates with future thrombotic risk. There is also correlation between low serum iron levels and thrombosis in patients with HHT [6] . The serum iron levels decrease because of bleeding, and the iron depletion leads to increased thrombosis to limit blood loss from injured vessels.
This condition may have caused the elevated coagulation factors.
Arterial thrombosis, especially coronary thrombosis, is uncommon in HHT. There are some reports of myocardial infarction in patients with HHT, but most of these patients had a paradoxical embolism through a pulmonary AVM or coronary artery aneurysms [7] . Our patient was at low risk of acute coronary syndromes and there was no evidence of pulmonary AVMs or coronary aneurysms. This suggests that thrombotic complications of HHT can occur in arteries as well as in veins. Studies suggest that venous and arterial thrombosis are different phenomena of the same disease, and that the difference is dependent on individual predisposing factors or co-morbidities [8] . Furthermore, high vWF and FVIII levels seem to be risk factors for both arterial and venous thrombosis [9] . 
